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Important Information 

The IVI -4.14: IviUpconverter Class Specification is authored by the IVI Foundation member companies. 

For a vendor membership roster list, please visit the IVI Foundation web site at 

www.ivifoundation.org . 

The IVI Foundation wants to receive your comments on this specification. You can contact the Foundation 

through the web site at www.ivifoundation.org . 

Warranty 

The IVI Foundation and its member companies make no warranty of any kind with regard to this material, 

including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose. 

The IVI Foundation and its member companies shall not be liable for errors contained herein or for 

incidental or consequential damages in connection with the furnishing, performance, or use of this material. 

Trademarks 

Product and company names listed are trademarks or trade names of their respective companies. 

No investigation has been made of common-law trademark rights in any work. 
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IviUpconverter Class Specification 

IviUpconverter Revision History 

This section is an overview of the revision history of the IviUpconverter specification. 

 

Table 1-1-1 IviUpconverter Class Specification Revisions 

Revision Number Date of Revision Revision Notes 

Revision 1.0 October 21, 2009 Version 1.0 of Specification Approved 

Revision 2.0 Formal Review Draft 

#1 

Incorporated IVI.NET. 

 

 

API Versions 

Architecture Drivers that comply 

with version 2.0 

comply with all of the 

versions below 

C 1.0, 2.0 

COM 1.0, 2.0 

.NET 2.0 

Drivers that comply with this version of the specification also comply with earlier, compatible, versions of 

the specification as shown in the table above.  The driver may benefit by advertising that it supports all the 

API versions listed in the table above. 
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1. Overview of the IviUpconverter Specification 

1.1 Introduction 

This specification defines the IVI class for frequency upconverters. The IviUpconverter class is designed to 

support the typical upconverter as common extended functionality found in more complex instruments. 

This section summarizes the IviUpconverter Class Specification and contains general information that the 

reader might need in order to understand, interpret, and implement aspects of this specification. These 

aspects include the following: 

¶ IviUpconverter class overview 

¶ The definitions of terms and acronyms 

¶ References 

1.2 IviUpconverter Class Overview 

This specification defines the IVI class for upconverters.  The IviUpconverter class is designed to support 

devices that convert IF input frequency signals to RF output frequencysignals.. 

The IviUpconverter class is divided into a base capability group and several extension groups. The base 

capability group is used to configure frequency, basic input and output filtering, and gain/attenuation 

stages. The IviUpconverter base capability group is described in Section 4, IviUpconverterBase Capability 

Group. 

Extension groups are provided for more advanced capabilities.  Several extension groups are provided to 

support different styles of sweeping the RF output.  Other extension groups provide more precise control of 

signal routing through the various upconverter stages. 

1.3 References 

Several other documents and specifications are related to this specification. These other related documents 

are as follows: 

¶ IVI -3.1: Driver Architecture Specification 

¶ IVI -3.2: Inherent Capabilities Specification 

¶ IVI -3.3: Standard Cross Class Capabilities Specification 

¶ IVI -3.18: IVI.NET Utility Classes and Interfaces Specification 

¶ IVI - 5.0: Glossary 

1.4 Definitions of Terms and Acronyms 

This section defines terms and acronyms that are specific to the IviUpconverter class. 

Local Oscillator (LO) An oscillator mixed with the IF input signal to produce the RF output. 

Radio Frequency (RF) Refers to the frequency output by the upconverter 

Intermediate Frequency (IF) Refers to the signal passed to the upconverter that is translated to the 

requested RF output signal. 

I/Q Signals A pair of quadrature input signals used for modulating the RF carrier 

output. 

ALC Automatic Level Control, Used for controlling the Upconverter output 
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signal on a constant power. 

AM Amplitude Modulation 

FM Frequency Modulation 

PM Phase Modulation 

 

Refer to IVIï5.0: Glossary for a description of more terms used in this specification. 
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2. IviUpconverter Class Capabilities 

2.1 Introduction 

The IviUpconverter specification divides generic upconverter capabilities into a base capability group and 

multiple extension capability groups. Each capability group is discussed in a separate section. This section 

defines names for each capability group and gives an overview of the information presented for each 

capability group. 

2.2 IviUpconverter Group Names 

The capability group names for the IviUpconverter class are defined in the following table. The Group 

Name is used to represent a particular capability group and is returned as one of the possible group names 

from the Class Group Capabilities attribute. 

Table 2-1. IviUpconverter Group Names 

Group Name Description 

IviUpconverterBase  Base Capabilities of the IviUpconverter specification.  

This group includes the ability to set the IF input 

frequency, RF output frequency, input attenuation, 

output gain, and other control parameters. 

IviUpconverterOutp utGain  Extension:  IviUpconverter with the ability to specify 

the output gain. 

IviUpconverterOutputPowerLevel  Extension:  IviUpconverter with the ability to specify 

the output power level as an absolute value. 

IviUpconverterCalibration  Extension:  IviUpconcerter with the ability to 

perform self-calibration.  

 

IviUpconverter OutputReadyTrigger  Extension:  IviUpconverter with the ability to send a 

trigger signal when the RF output has settled to a point 

that is suitable for processing by a downstream 

component. 

IviUpconverterModulateAM  Extension:  IviUpconverter with the ability to apply 

amplitude modulation to an output signal. 

IviUpconverterModulateFM  Extension:  IviUpconverter with the ability to apply 

frequency modulation to an output signal. 

IviUpcon verterModulatePM  Extension:  IviUpconverter with the ability to apply 

phase modulation to an output signal. 

IviUpconverterAnalogModulationSource  Extension:  IviUpconverter with at least one 

modulation source. 

IviUpconverterModulatePulse  Extension:  IviUpconverter with the ability to apply 

pulse modulation to an output signal. 

IviUpconverterBypass  Extension:  IviUpconverter with the ability to have the 

IF input completely bypass the upconverter. 

IviUpconverterSweep  Extension:  IviUpconverter with the ability to sweep 

the output frequency, power, or gain. 

IviUpconverterFrequencySweep  Extension:  IviUpconverter with the ability to sweep 

the output frequency. 
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Table 2-1. IviUpconverter Group Names 

Group Name Description 

IviUpconverterPowerSweep  Extension:  IviUpconverter with the ability to sweep 

the output power. 

I viUpconverterGainSweep  Extension:  IviUpconverter with the ability to sweep 

the upconverter gain. 

IviUpconverterFrequencyStep  Extension:  IviUpconverter with the ability to sweep 

the output frequency in discrete steps. 

IviUpconverterPowerStep  Extension:  IviUpconverter with the ability to sweep 

the output power in discrete steps. 

IviUpconverterGainStep  Extension:  IviUpconverter with the ability to sweep 

the upconverter gain in discrete steps. 

IviUpconverterList  Extension:  IviUpconverter with the ability to sweep 

the output frequency, power, or gain by a list of 

values. 

IviUpconverterALC  Extension:  IviUpconverter with the ability to use an 

automatic level control. 

IviUpconverterAttenuatorHold  Extension:  IviUpconverter with the ability to hold the 

RF output attenuators. 

IviUpconverterReferenceOscillator  Extension:  IviUpconverter with the ability to use an 

external reference frequency. 

IviUpconverter SoftwareTrigger  Extension:  IviUpconverter with the ability to trigger 

off of a software signal. 

Ivi UpconverterModulateIQ  Extension:  IviUpconverter with the ability to apply 

vector (IQ) modulation to an output signal. 

IviUpconverterIQImpairment  Extension:  IviUpconverter with the ability to apply 

impairment to vector (IQ) modulation. 

2.3 Repeated Capability Names 

The IviUpconverter Class Specification defines two repeated capabilities.  Refer to the sections of IVI-3.1: 

Driver Architecture Specification that deal with repeated capabilities.  They are Section 2.7, Repeated 

Capabilities, Section 4.1.9, Repeated Capabilities, Section 4.2.5, Repeated Capabilities, Section 4.3.9, 

Repeated Capabilities, and Section 5.9, Repeated Capability Identifiers and Selectors. 

¶ IFInput 

¶ RFOutput 

¶ AnalogModulationSource 

2.3.1 IFInput 

In the configuration store, the repeated capability name for the IFInput capability shall be exactly one of 

ñIFInputò or ñIviUpconverterIFInputò.  Drivers that implement multiple repeated capabilities with the name 

ñIFInputò shall use the latter form to disambiguate the name. 
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All IF Input related attributes and functions operate exclusively on the active IF Input, controlled by setting 

the Active IF Input attribute prior to using any IF Input related attributes and functions. 

 

2.3.2 RFOutput 

In the configuration store, the repeated capability name for the RFOutput capability shall be exactly one of 

ñRFOutputò or ñIviUpconverterRFOutputò.  Drivers that implement multiple repeated capabilities with the 

name ñRFOutputò shall use the latter form to disambiguate the name. 

All RF Output related attributes and functions operate exclusively on the active RF Output, controlled by 

setting the Active RF Output attribute prior to using any RF Output related attributes and functions. 

2.3.3 AnalogModulationSource 

In the configuration store, the repeated capability name for the AnalogModulationSource capability shall be 

exactly one of ñAnalogModulationSourceò or ñIviUpconverterAnalogModulationSourceò.  Drivers that 

implement multiple repeated capabilities with the name ñAnalogModulationSourceò shall use the latter 

form to disambiguate the name. 

The Analog Modulation Source capability is used by the IviUpconverterAnalogModulationSource, 

IviUpconverterModulateAM, IviUpconverterModulateFM, and IviUpconverterModulatePM extension 

groups and shall be available only if the IviUpconverterAnalogModulationSource group is implemented. 

2.4 Boolean Attribute and Parameter Values 

This specification uses True and False as the values for Boolean attributes and parameters. The following 

table defines the identifiers that are used for True and False in the IVI.NET, IVI-COM, and IVI-C 

architectures. 

 

Boolean Value IVI.NET Identifier  IVI -COM Identifier  IVI -C Identifier  

True true  VARIANT_TRUE VI_TRUE 

False false  VARIANT_FALSE VI_FALSE  

 

2.5 .NET Namespace 

The .NET namespace for the IviUpconverter class is Ivi.Upconverter. 

2.6 .NET IviUpconverter Session Factory 

The IviUpconverter .NET assembly contains a factory method called Create for creating instances of 

IviUpconverter class-compliant IVI.NET drivers from driver sessions and logical names.  Create is a static 

method accessible from the static IviUpconverter class. 

Refer to IVI-3.5: Configuration Server Specification for a description of how logical names and session 

names are defined in the configuration store. 

Refer to Section 8, IVI.NET Specific Driver Constructor, of IVI-3.2: Inherent Capabilities Specification, 

for more details on how the idQuery , reset , and options  parameters affect the instantiation of the 

driver. 
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.NET Method Prototype 

IIviUpconverter IviUpconverter.Create(String name);  

IIviUpconverter IviUpconv erter.Create(String name,  

                                      Boolean idQuery,  

                                      Boolean reset);  

IIviUpconverter IviUpconverter.Create(String name,  

                                      Boolean idQuery,  

                                      Boolean reset,  

                                      String options);  

Parameters 

Inputs Description Base Type 

name A session name or a logical name that points to a session 

that uses an IVI.NET IviUpconverter class-compliant 

driver. 

String  

idQuery  Specifies whether to verify the ID of the instrument.  The 

default is False. 

Boolean  

reset  Specifies whether to reset the instrument.  The default is 

False. 

Boolean  

options  A string that allows the user to specify the initial values of 

certain inherent attributes.  The default is an empty string. 

String  

   

Outputs Description Base Type 

Return Value  Interface reference to the IIviUpconverter interface of the 

driver referenced by session . 

IIviUpconverter  

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 

Usage 

To create a driver that implements the IviUpconverter instrument class API from the logical name ñMy 

LogicalNameò, use the following: 

IIvi Upconverter  counter  = Ivi Upconverter .Create(ñMyLogicalNameò); 

In this case, the ID of the instrument will not be verified, the instrument will not be reset, and options will 

be supplied from the configuration store and/or driver defaults. 
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3. General Requirements 
This section describes the general requirements a specific driver must meet in order to be compliant with 

this specification. In addition, it provides general requirements that specific drivers must meet in order to 

comply with a capability group, attribute, or function. 

3.1 Minimum Class Compliance 

To be compliant with the IviUpconverter Class Specification, an IVI specific driver shall conform to all of 

the requirements for an IVI class-compliant specific driver as specified in IVI-3.1: Driver Architecture 

Specification, implement the inherent capabilities that IVI-3.2: Inherent IVI Capabilities Specification 

defines, and implements the IviUpconverterBase capability group. 

3.1.1 Disable 

Refer to IVI-3.2: Inherent Capabilities Specification for the prototype of this function. The IviUpconverter 

specification does not define additional requirements on the Disable function. 

3.2 Capability Group Compliance 

IVI-3.1: Driver Architecture Specification defines the general rules for a specific driver to be compliant 

with a capability group. 
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4. IviUpconverterBase Capability Group 

4.1 Overview 

The IviUpconverterBase Capability Group supports basic upconverter operation. The IviUpconverterBase 

Capability Group defines attributes and functions for configuring and/or accessing IF input frequency, and 

attenuation as well as RF output frequency and gain.  This Capability Group also defines functions for 

using an external local oscillator (LO). 

This specification defines an IF Input repeated capability to accommodate devices that offer multiple IF 

inputs.  Many devices, however, offer only a single IF input.  The block diagram below presents the basic 

aspects of a single-input upconverter. 

 

  
Figure 4-1.  Single-Input IviUpconverter Block Diagram 

 

The diagram above illustrates an upconverter that has a single IF or I/Q input feeding the front-end 

elements of the device.  Figure 4-1 shows a frequency translation section which includes a mixer, filter, and 

amplifier followed by an RF gain stage.  Depending upon the design of the upconverter, the order in which 

these elements appears may vary.   

Some upconverters may offer multiple IF inputs along with multiple RF outputs.  This specification does 

not dictate whether the RF outputs are dedicated to specific IF inputs or whether they are shared amongst 

the multiple IF inputs.  Vendors are encouraged to use a repeated capability naming scheme that indicates 

whether or not RF outputs are associated with specific IF inputs. 

 

 Note: The IviUpconverterBase capability group does not support a specific mechanism for 

controlling the RF output power. Instead, an upconverter must support either the 

IviUpconverterOutputGain or IviUpconverterOutputPowerLevel Extension Groups or both. 

This organization is required because many upconverters support only one of these extension 

groups. If an upconverter supports more than one of these extensions, the most recent setting 

will be applied. 
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4.2 IviUpconverterBase Attributes 

The IviUpconverterBase capability group defines the following attributes: 

¶ Active IF Input 

¶ Active RF Output 

¶ ALC Enabled 

¶ Auto Corrections Enabled 

¶ External LO Enabled 

¶ External LO Frequency 

¶ IF Input Attenuation 

¶ IF Input Count 

¶ IF Input Coupling 

¶ IF Input Frequency 

¶ IF Input Name (IVI -COM Only) 

¶ Is Ready 

¶ RF Output Bandwidth 

¶ RF Output Count 

¶ RF Output Enabled 

¶ RF Output Frequency 

¶ RF Output Name (IVI -COM Only) 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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4.2.1 Active IF Input 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  R/W N/A None Set Active IF Input (IVI-C Only) 

.NET Property Name 

IFInput.ActiveIFInput  

COM Property Name 

IFInput .ActiveIFInput  

C Constant Name 

IVIUPCONVERTER_ATTR_ACTIVE_IF_INPUT 

Description 

Specifies the IF input that is currently active.  Subsequent calls to functions and attributes that are based on 

the IF Input repeated capability will be applied to the Active IF Input specified here.  The values for this 

attribute correspond to the allowed repeated capability names for the IF Input repeated capability.  If the 

driver defines a qualified IF Input name, this attribute returns the qualified name.  Use the IF Input Name 

attribute (for IVI-COM) or the Get IF Input Name function (for IVI-C) to read the allowed values for this 

attribute. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.2 Active RF Output 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  R/W N/A None Set Active RF Output (IVI-C Only) 

.NET Property Name 

RFOutput.ActiveRFOutput  

COM Property Name 

RFOutput .Activ eRFOutput  

C Constant Name 

IVIUPCONVERTER_ATTR_ACTIVE_RF_OUTPUT 

Description 

Specifies the RF output that is currently active.  Subsequent calls to functions and attributes that are based 

on the RF Output repeated capability will be applied to the Active RF Output specified here.  The values 

for this attribute correspond to the allowed repeated capability names for the RF Output repeated capability.  

If the driver defines a qualified RF Output name, this attribute returns the qualified name.  Use the RF 

Output Name attribute (for IVI-COM) or the Get RF Output Name function (for IVI-C) to read the allowed 

values for this attribute.   

 

Note that the Active RF Output attribute does not enable the specified output.  This attribute only controls 

the RF Output repeated capability instance to which other functions and attributes apply.  Use the RF 

Output Enabled attribute to route the RF signal to a specific output. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.3 ALC Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W N/A None N/A 

.NET Property Name 

Alc .Enabled  

COM Property Name 

ALC.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_ALC_ENABLED 

Description 

Enables or disables the Automatic Level Control (ALC). 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.4 Auto Corrections Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W IFInput None N/A 

.NET Property Name 

IFInput.AutoCorrectionsEnabled  

COM Property Name 

IFInput.AutoCorrectionsEnabled  

C Constant Name 

IVIUPCONVERTER_ATTR_AUTO_CORRECTIONS_ENABLED 

Description 

Enables or disables automatic global corrections on the device. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.5 External LO Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W N/A None N/A 

.NET Property Name 

ExternalLO.Enabled  

COM Property Name 

ExternalLO.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_EXTERNAL_LO_ENABLED 

Description 

Enables or disables the external LO. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 

 



IVI Foundation  27 IVI-4.14: IviUpconverter Class Specification 
 

 

4.2.6 External LO Frequency 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W N/A None N/A 

.NET Property Name 

ExternalLO.Frequency  

COM Property Name 

ExternalLO.Frequency  

C Constant Name 

IVIUPCONVERTER_ATTR_EXTERNAL_LO_FREQUENCY 

Description 

Specifies the frequency of the external LO.  The units are Hertz. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.7 IF Input Attenuation 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W IFInput Up Configure IF Input Attenuation 

.NET Property Name 

IFInput.Attenuation  

COM Property Name 

IFInput.Attenuation  

C Constant Name 

IVIUPCONVERTER_ATTR_IF_INPUT_ATTENUATION 

Description 

Specifies the amount of attenuation (or gain) to apply to the active IF input of the upconverter.  The units 

are dB.  Positive values for this attribute represent attenuation while negative values represent gain. 

If an instrument only supports a fixed IF attenuation, the driver should accept that value for the IF Input 

Attenuation attribute and return Invalid Value error for any other value. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 



IVI Foundation  29 IVI-4.14: IviUpconverter Class Specification 
 

 

4.2.8 IF Input Count 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  RO N/A None N/A 

.NET Property Name 

IFInput.Count  

COM Property Name 

IFInput .Count  

C Constant Name 

IVIUPCONVERTER_ATTR_IF_INPUT_COUNT 

Description 

Returns the number of IF Inputs available on the device. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.9 IF Input Coupling 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  R/W IFInput None N/A 

.NET Property Name 

IFInput.Coupling  

.NET Enumeration Name 

ExternalCoupling  

COM Property Name 

IFInput.Coupling  

COM Enumeration Name 

IviUpconverter IF InputCouplingEnum  

C Constant Name 

IVIUPCONVERTER_ATTR_IF_INPUT_COUPLING 

Description 

Specifies the coupling applied to active IF input. 

Defined Values 

Name Description 

 Language Identifier 

AC The upconverter AC couples the IF input signal. 

 .NET ExternalCoupling. AC 

C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_AC 

COM IviUpconverterIFInputCouplingAC  

DC The upconverter DC couples the IF input signal. 

 .NET ExternalCoupling. DC 

C IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_DC 

COM IviUpconverterIFInputCouplingDC  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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Compliance Notes 

1.  If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_CLASS_EXT_BASE and less than 

IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_EXT_BASE. 

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its instrument 

specific interfaces, the actual values of the additional elements shall be greater than or equal to IF Input 

Coupling Specific Ext Base. 

See Section Attribute Value Definitions, for the definitions of IF Input Coupling Specific Ext Base, 

IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_SPECIFIC_EXT_BASE and 

IVIUPCONVERTER_VAL_IF_INPUT_COUPLING_CLASS_EXT_BASE. 



IVI-4.14: IviUpconverter Class Specification 32 IVI Foundation 
 

 

4.2.10 IF Input Frequency 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  RO IFInput None N/A 

.NET Property Name 

IFInput.Frequency  

COM Property Name 

IFInput.Frequency  

C Constant Name 

IVIUPCONVERTER_ATTR_IF_INPUT_FREQUENCY 

Description 

Returns the frequency of the active IF input.  The units are Hertz. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.11 IF Input Name (IVI-COM Only) 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  RO IFInput None N/A 

.NET Property Name 

N/A  

(Use the IFInput .GetName()  method). 

COM Property Name 

HRESULT IFInput .Name ([in] LONG Index, [out,retval] BSTR* Name);  

C Constant Name 

N/A  

(Use the IviUpconverter_GetIFInputName()  function). 

Description 

Returns the IF Input identifier that corresponds to the one-based index that the user specifies.  If the driver 

defines a qualified IF Input name, this function returns the qualified name.  If the value that the user passes 

for the Index parameter is less than one or greater than the value of the IF Input Count attribute, the 

property returns an empty string in the Name parameter and returns the Invalid Value error. 
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4.2.12 Is Ready 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  RO RFOutput None N/A 

.NET Property Name 

RFOutput.IsReady  

COM Property Name 

RFOutput.IsReady  

C Constant Name 

IVIUPCONVERTER_ATTR_IS_READY 

Description 

Indicates whether the upconverter has settled from changes to either the IF input signal or changes to 

device control parameters, such as RF Output Gain, RF Frequency, or IF Attenuation.  This attribute 

indicates whether or not the RF output is valid for processing by another downstream system component, 

such as a digitizer. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.13 RF Output Bandwidth 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W RFOutput Up N/A 

.NET Property Name 

RFOutput.Bandwidth  

COM Property Name 

RFOutput.Bandwidth  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_BANDWIDTH 

Description 

Specifies the maximum effective RF signal bandwidth of the upconverterôs active RF Output .  The units 

are Hertz.  This value is a measure of the spectral width between two points for which the amplitude profile 

is 3 dB below a peak close to mid band. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.14 RF Output Count 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  RO N/A None N/A 

.NET Property Name 

RFOutput.Count  

COM Property Name 

RFOutput .Count  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_COUNT 

Description 

Returns the number of RF Outputs available on the device. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.15 RF Output Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W RFOutput None Configure RF Output Enabled 

.NET Property Name 

RFOutput.Enabled  

COM Property Name 

RFOutput.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_ENABLED 

Description 

Enables or disables the active RF output.  Only a single RF Output can be enabled at a time.  Thus, when 

this attribute is set to True for a particular RF output, all other RF outputs are disabled. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.16 RF Output Frequency 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W RFOutput None Configure RF Output Frequency  

.NET Property Name 

RFOutput.Frequency  

COM Property Name 

RFOutput.Frequency  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_FREQUENCY 

Description 

Specifies the frequency of the active RF output.  The units are Hertz. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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4.2.17 RF Output Name (IVI-COM Only) 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  RO RFOutput None N/A 

.NET Property Name 

N/A  

(Use the RFOutput .GetName()  function). 

COM Property Name 

HRESULT RFOutput .Name ([in] LONG Index, 

                          [out,retval] BSTR* Name); 

C Constant Name 

N/A  

(Use the IviUpconverter_GetRFOutputName()  function). 

Description 

Returns the RF Output identifier that corresponds to the one-based index that the user specifies.  If the 

driver defines a qualified RF Output name, this function returns the qualified name.  If the value that the 

user passes for the Index parameter is less than one or greater than the value of the RF Output Count 

attribute, the property returns an empty string in the Name parameter and returns the Invalid Value error. 
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4.3 IviUpconverterBase Functions 

The IviUpconverterBase capability group defines the following functions: 

¶ Configure IF Input Attenuation (IVI -C Only) 

¶ Configure IF Input Frequency (IVI -C Only) 

¶ Configure RF Output Enabled (IVI -C Only) 

¶ Get IF Input Name (IVI -C & IVI.NET Only) 

¶ Get RF Output Name (IVI -C & IVI.NET Only) 

¶ Set Active IF Input (IVI -C Only) 

¶ Set Active RF Output (IVI -C Only) 

¶ Wait Until Ready 

This section describes the behavior and requirements of each function. 
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4.3.1 Configure IF Input Attenuation (IVI-C Only) 

Description 

Configures the active IF input attenuation. 

.NET Method Prototype 

N/A  

(use the IFInput.Attenuation  property)  

COM Method Prototype 

N/A  

(use the IFInput.Attenuation  property)  

C Prototype 

ViStatus IviUpconverter_ConfigureIFInputAttenuation (ViSession Vi,  

                                        ViReal64 Attenuation);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Attenuation  Specifies the IF input attenuation.  The driver uses this value 

to set the IF Input Attenuation attribute. See the attribute 

description for more details. 

ViReal64  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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4.3.2 Configure RF Output Enabled (IVI-C Only) 

Description 

Configures whether or not the active RF output is enabled. 

.NET Method Prototype 

N/A  

(use the RFOutput.Enabled  property)  

COM Method Prototype 

N/A  

(use the RFOutput.Enabled  property)  

C Prototype 

ViStatus IviUpconverter_ConfigureRFOutputEnabled (ViSession Vi,  

                                        ViBoolean Enabled);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Enabled  Specifies whether or not the RF output is enabled.  The 

driver uses this value to set the RF Output Enabled attribute. 

See the attribute description for more details. 

ViBoolean  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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4.3.3 Configure RF Output Frequency (IVI-C Only) 

Description 

Configures the active RF output frequency. 

.NET Method Prototype 

N/A  

(use the RFOutput .Frequency  property)  

COM Method Prototype 

N/A  

(use the RFOutput .Frequency  property)  

C Prototype 

ViStatus IviUpconverter_ConfigureRFOutputFrequency (ViSession Vi,  

                                        ViReal64 Frequency);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Frequency  Specifies the RF output frequency.  The driver uses this 

value to set the RF Output Frequency attribute. See the 

attribute description for more details. 

ViReal64  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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4.3.4 Get IF Input Name (IVI-C & IVI.NET Only) 

Description 

This function returns the specific driver defined IF Input name that corresponds to the one-based index that 

the user specifies.  If the driver defines a qualified IF Input name, this function returns the qualified name.  

If the value that the user passes for the Index parameter is less than one or greater than the value of the IF 

Input Count, the function returns an empty string in the Name parameter and returns the Invalid Value 

error. 

.NET Method Prototype 

String IFInput .GetName (Int32 index);  

COM Method Prototype 

N/A  

(use the IFInput.Name  property)  

C Prototype 

ViStatus IviUpconverter_GetIFInputName (ViSession Vi,  

                                        ViInt32 Index,  

                                        ViInt32 NameBufferSize,  

                                        ViChar Name[]);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Index  A one-based index that defines which name to return. ViInt32  

NameBufferSize  The number of bytes in the ViChar array that the user 

specifies for the Name parameter. 

ViInt32  

 

Outputs Description Base Type 

Name A user-allocated (for IVI-C) or driver-allocated (for IVI-

COM) buffer into which the driver stores the IF Input name. 

The caller may pass VI_NULL for this parameter if the 

NameBufferSize parameter is 0. 

ViChar[]  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 
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4.3.5 Get RF Output Name (IVI-C & IVI.NET Only) 

Description 

This function returns the specific driver defined RF Output name that corresponds to the one-based index 

that the user specifies.  If the driver defines a qualified RF Output name, this function returns the qualified 

name.  If the value that the user passes for the Index parameter is less than one or greater than the value of 

the RF Output Count, the function returns an empty string in the Name parameter and returns the Invalid 

Value error. 

.NET Method Prototype 

String RFOutput .GetName (Int32 index);  

COM Method Prototype 

N/A  

(use the RFOutput.Name  property)  

 

C Prototype 

ViStatus IviUpconverter_GetRFOutputName (ViSession Vi,  

                                        ViInt32 Index,  

                                        ViInt32 NameBufferSize,  

                                        ViChar Name[]);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Index  A one-based index that defines which name to return. ViInt32  

NameBufferSize  The number of bytes in the ViChar array that the user 

specifies for the Name parameter. 

ViInt32  

 

Outputs Description Base Type 

Name A user-allocated (for IVI-C) or driver-allocated (for IVI-

COM) buffer into which the driver stores the RF Output 

name. 

The caller may pass VI_NULL for this parameter if the 

NameBufferSize parameter is 0. 

ViChar[]  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 
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4.3.6 Set Active IF Input (IVI-C Only) 

Description 

This function selects one of the available IF inputs, and makes it the active IF input. 

.NET Method Prototype 

N/A  

(use the IFInput.ActiveIFInput  property)  

COM Method Prototype 

N/A  

(use the IFInput.ActiveIFInput  property)  

C Prototype 

ViStatus IviUpconverter_SetActiveIFInput (ViSession Vi,  

                                        ViConstString Name);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Name IF Input to be selected. The driver uses this value to set the 

Active IF Input attribute.  See the attribute description for 

more details. 

ViConst String  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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4.3.7 Set Active RF Output (IVI-C Only) 

Description 

This function selects one of the available RF outputs, and makes it the active RF output. 

.NET Method Prototype 

N/A  

(use the RFOutput.ActiveRFOutput  property)  

COM Method Prototype 

N/A  

(use the RFOutput.ActiveRFOutput  property)  

C Prototype 

ViStatus IviUpconverter_SetActiveRFOutput (ViSession Vi,  

                                        ViConstString Name);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Name RF Output to be selected. The driver uses this value to set the 

Active RF Output attribute.  See the attribute description for 

more details. 

ViCon stString  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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4.3.8 Wait Until Ready 

Description 

This function waits until all of the signals flowing through the upconverter have settled.  For C and COM, 

if the signals did not settle within the time period the user specified with the MaxTimeMilliseconds 

parameter, the function returns the Max Time Exceeded error.  For .NET, if the signals did not settle within 

the time period the user specified with the maximumTime parameter, the function throws the Max Time 

Exceeded exception. 

.NET Method Prototype 

void RFOutput.WaitUntilReady ( Ivi.Driver. PrecisionTimeSpan maximumTime);  

COM Method Prototype 

HRESULT RFOutput.WaitUntilReady ([in] long MaxT imeMill i seconds);  

C Prototype 

ViStatus IviUpconverter_WaitUntilReady (ViSession Vi,  

                                        ViInt32 MaxTimeMill i seconds);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

MaxTimeMill i seconds  

(C/COM)  
Specifies the maximum time the end-user allows for 

this function to complete.  The units are  milliseconds.  

Defined values: Max Time Immediate - The function 

returns immediately.  If the upconverter is not ready, 

the function returns an error. Max Time Infinite - The 

function waits indefinitely for the upconverter to 

settle. 

ViInt32  

maximumTime (.NET)  Specifies the maximum time the end-user allows for 

this function to complete.  The units are implicit in the 

PrecisionTimeSpan type.  Defined values: 

PrecisionTimeSpan.Zero - The function returns 

immediately. If the upconverter has not settled, the 

function returns an error. 

PrecisionTimeSpan.MaxValue - The function waits 

indefinitely for the upconverter to settle. 

PrecisionTimeSpan  

Defined Values for the MaxTimeMilliseconds Parameter (C/COM) 

Name Description 

 Language Identifier 

Max Time Immediate The function returns immediately. 

 C IVI UPCONVERTER_VAL_MAX_TIME_IMMEDIATE 

COM Ivi UpconverterTimeOutImmediate  
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Max Time Infinite The function waits indefinitely for the upconverter to settle. 

 C IVIUP CONVERTER_VAL_MAX_TIME_INFINITE 

COM Ivi UpconverterTimeOutInfinite  

Defined Values for the maximumTime Parameter (.NET) 

Name Description 

 Language Identifier 

Zero  Sets timeout to immediate. The function returns immediately. 

 .NET TimeSpan.Zero  

MaxValue  Sets timeout to infinite. The function waits indefinitely for the 

settling to complete. 

 .NET TimeSpan.MaxValue  

Return Values (C/COM) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

The table below specifies additional class-defined status codes for this function. 

 

Completion Codes Description 

Max Time Exceeded Error: Maximum time exceeded before the operation completed. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 

Compliance Notes 

The specific instrument driver is not required to support any of the defined values for the 

MaxTimeMilliseconds  parameter. 
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4.4 IviUpconverterBase Behavior Model 

The following state diagram shows the basic operation of the IviUpconverter. 

 

 

 

 

Figure 4-2:  IviUpconverterBase Behavior Model 

 

The behavior model for the IviUpconverterBase capability group is simple.  The device is always operating 

(assuming power is applied) with an RF signal appearing at the output in response to an IF signal applied to 

the input.  This specification defines a transient Settling state to account for the fact that the RF output 

signal may need to settle to a stable state after some operational parameters have been changed.  Thus, in 

order to perform more accurate measurements, users will typically want to wait for a certain amount of 

time after changing some parameters to allow the signal to settle.  A number of factors might require 

settling time, including (but not limited to) the following attributes defined by this specification: 

¶ IF Input Attenuation 
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¶ IF Input Frequency 

¶ RF Output Gain 
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5. IviUpconverterOutputGain Extension Group 

5.1 IviUpconverterOutputGain Overview 

The IviUpconverterOutputGain Extension Group supports upconverters with the ability to specify the 

output power gain. 

5.2 IviUpconverterOutputGain Attributes 

The IviUpconverterOutputGain extension group defines the following attributes: 

¶ RF Output Gain 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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5.2.1 RF Output Gain 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W RFOutput Down Configure RF Output Gain 

.NET Property Name 

RFOutput.Gain  

COM Property Name 

RFOutput.Gain  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_GAIN 

Description 

Specifies the amount of gain (or attenuation) to apply to the active RF output of the upconverter.  The units 

are dB.  Positive values for this attribute represent signal gain while negative values represent attenuation. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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5.3 IviUpconverterOutputGain Functions 

The IviUpconverterOutputGain extension group defines the following function: 

¶ Configure RF Output Gain (IVI -C Only) 

This section describes the behavior and requirements of this function. 
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5.3.1 Configure RF Output Gain (IVI-C Only) 

Description 

Configures the amount of gain (or attenuation) to apply to the active RF output of the upconverter. 

.NET Method Prototype 

N/A  

(use the RFOutput.Gain  property)  

COM Method Prototype 

N/A  

(use the RFOutput.Gain  property)  

C Prototype 

ViStatus IviUpconverter_ConfigureRFOutputGain (ViSession Vi,  

                                        ViReal64 Gain);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Gain  Specifies the RF output gain.  The driver uses this value to 

set the RF Output Gain attribute. See the attribute description 

for more details. 

ViReal64  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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5.4 IviUpconverterOutputGain Behavior Model 

The IviUpconverterOutputGain Extension Group follows the behavior model of the IviUpconverterBase 

capability group. 

5.5 IviUpconverterOutputGain Compliance Notes 

A specific driver must implement either the IviUpconverterOutputGain Extension Group, the 

IviUpconverterOutputPowerLevel Extension group, or both.  



IVI Foundation  57 IVI-4.14: IviUpconverter Class Specification 
 

6. IviUpconverterOutputPowerLevel Extension Group 

6.1 IviUpconverterOutputPowerLevel Overview 

The IviUpconverterOutputPowerLevel Extension Group supports upconverters with the ability to specify 

the absolute output power level. 

6.2 IviUpconverterOutputPowerLevel Attributes 

The IviUpconverterOutputPowerLevel extension group defines the following attributes: 

¶ RF Output Level 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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6.2.1 RF Output Level 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W RFOutput Down Configure RF Output Level (IVI-C Only) 

.NET Property Name 

RFOutput.Level  

COM Property Name 

RFOutput.Level  

C Constant Name 

IVIUPCONVERTER_ATTR_RF_OUTPUT_LEVEL 

Description 

Specifies the output power that should appear at the active RF output of the upconverter.  The units are 

dBm. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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6.3 IviUpconverterOutputPowerLevel Functions 

The IviUpconverterOutputPowerLevel extension group defines the following function: 

¶ Configure RF Output Level (IVI -C Only) 

This section describes the behavior and requirements of this function. 
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6.3.1 Configure RF Output Level (IVI-C Only) 

Description 

Configures the power level in dBm that should appear at the active RF output of the upconverter. 

.NET Method Prototype 

N/A  

(use the RFOutput.Level  property)  

COM Method Prototype 

N/A  

(use the RFOutput.Level  property)  

C Prototype 

ViStatus IviUpconverter_ConfigureRFOutputLevel (ViSession Vi,  

                                        ViReal64 Level );  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Level  Specifies the RF output level.  The driver uses this value to 

set the RF Output Level attribute. See the attribute 

description for more details. 

ViReal64  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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6.4 IviUpconverterOutputPowerLevel Behavior Model 

The IviUpconverterOutputPowerLevel Extension Group follows the behavior model of the 

IviUpconverterBase capability group. 

6.5 IviUpconverterOutputPowerLevel Compliance Notes 

A specific driver must implement either the IviUpconverterOutputGain Extension Group, the 

IviUpconverterOutputPowerLevel Extension group, or both.  
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7. IviUpconverterModulateAM Extension Group 

7.1 IviUpconverterModulateAM Overview 

The IviUpconverterModulateAM Extension Group supports upconverters that can apply amplitude 

modulation to the RF output signal. The user can enable or disable amplitude modulation, specify the 

source and coupling of the modulating signal and the modulation depth with linear or logarithmic 

attenuation. 

7.2 IviUpconverterModulateAM Attributes 

The IviUpconverterModulateAM extension group defines the following attributes: 

¶ AM Depth 

¶ AM Enabled 

¶ AM External Coupling 

¶ AM Nominal Voltage 

¶ AM Scaling 

¶ AM Source 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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7.2.1 AM Depth 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W N/A None Configure AM 

.NET Property Name 

AnalogModulation.AM.Depth  

COM Property Name 

AnalogModulation.AM.Depth  

C Constant Name 

IVIUPCONVERTER_ATTR_AM_DEPTH 

Description 

Specifies the extent of modulation the upconverter applies to the RF output signal with the modulating 

signal as a result of summing all sources -- internal and external. The amount of the specified modulation 

depth is achieved with a modulating voltage of AM Nominal Voltage.  If the AM Scaling attribute is set to 

Linear, then the units are percent (%). If the AM Scaling attribute is set to logarithmic, then the units are 

dBm. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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7.2.2 AM Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W N/A None Configure AM Enabled (IVI -C Only) 

.NET Property Name 

AnalogModulation.AM.Enabled  

COM Property Name 

AnalogModulation.AM.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_AM_ENABLED 

Description 

Specifies whether the upconverter enables or disables amplitude modulation of the RF output signal. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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7.2.3 AM External Coupling 

 

Data Type Access Appl ies To Coercion High Level Functions 

ViInt32  R/W N/A None Configure AM External Coupling (IVI -C Only) 

.NET Property Name 

AnalogModulation.AM.ExternalCoupling  

.NET Enumeration Name 

ExternalCoupling  

COM Property Name 

AnalogModulation.AM.ExternalCoupling  

COM Enumeration Name 

IviUpconverter AMExternalCouplingEnum  

C Constant Name 

IVIUPCONVERTER_ATTR_AM_EXTERNAL_COUPLING 

Description 

Specifies the coupling of the external source of the modulating signal. 

Defined Values 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling. AC 

C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_AC 

COM IviUpconverterAMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling. DC 

C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_DC 

COM IviUpconverterAMExternalCouplingDC  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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Compliance Notes 

1.  If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_CLASS_EXT_BASE and less than 

IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_EXT_BASE. 

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its instrument 

specific interfaces, the actual values of the additional elements shall be greater than or equal to AM 

External Coupling Specific Ext Base. 

See Section Attribute Value Definitions, for the definitions of AM External Coupling Specific Ext Base, 

IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE and 

IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_CLASS_EXT_BASE. 
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7.2.4 AM Nominal Voltage 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  RO N/A None N/A 

.NET Property Name 

AnalogModulation.AM.NominalVoltage  

COM Property Name 

AnalogModulation.AM.NominalVoltage  

C Constant Name 

IVIUPCONVERTER_ATTR_AM_NOMINAL_VOLTAGE 

Description 

Returns the voltage at which the instrument achieves the amount of modulation specified by the AM Depth 

attribute. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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7.2.5 AM Scaling 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  R/W N/A None Configure AM 

.NET Property Name 

AnalogModulation.AM.Scaling  

.NET Enumeration Name 

Scaling  

COM Property Name 

AnalogModulation.AM.Scaling  

COM Enumeration Name 

IviUpconverterAMScalingEnum  

C Constant Name 

IVIUPCONVERTER_ATTR_AM_SCALING 

Description 

Specifies linear or logarithmic characteristic for amplitude modulation. The units of the AM Depth attribute 

is changed with this setting. 

Defined Values 

Name Description 

 Language Identifier 

Linear Enables linear attenuation for amplitude modulation. 

 .NET Scaling. Linear  

C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR 

COM IviUpconverterAMScalingLinear  

Logarithmic Enables logarithmic attenuation for amplitude modulation. 

 .NET Scaling. Logarithmic  

C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC  

COM IviUpconverterAMScalingLogarithmic  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 



IVI Foundation  69 IVI-4.14: IviUpconverter Class Specification 
 

Compliance Notes 

1.  If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_AM_SCALING_CLASS_EXT_BASE and less than 

IVIUPCONVERTER_VAL_AM_SCALING_SPECIFIC_EXT_BASE. 

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_AM_SCALING_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its instrument 

specific interfaces, the actual values of the additional elements shall be greater than or equal to AM 

Scale Specific Ext Base. 

See Section Attribute Value Definitions, for the definitions of AM Scaling Specific Ext Base, 

IVIUPCONVERTER_VAL_AM_SCALING_SPECIFIC_EXT_BASE and 

IVIUPCONVERTER_VAL_AM_SCALING_CLASS_EXT_BASE. 
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7.2.6 AM Source 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  R/W N/A None Configure AM 

.NET Property Name 

AnalogModulation.AM.Source  

COM Property Name 

AnalogModulation.AM.Source  

C Constant Name 

IVIUP CONVERTER_ATTR_AM_SOURCE 

Description 

Specifies the source of the signal that is used as the modulating signal. If more than one source is specified, 

the voltages of all specified sources are summed. Multiple source names are separated by commas. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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7.3 IviUpconverterModulateAM Functions 

The IviUpconverterModulateAM extension group defines the following function: 

¶ Configure AM 

¶ Configure AM Enabled (IVI -C Only) 

¶ Configure AM External Coupling (IVI -C Only) 

This section describes the behavior and requirements of this function. 
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7.3.1 Configure AM 

Description 

This function configures the attributes that control the upconverter's amplitude modulation. 

COM Method Prototype 

void AnalogModulation.AM.Configure (String source,  

                                    Scaling scaling,  

                                    Double depth);  

COM Method Prototype 

HRESULT AnalogMo dulation.AM.Configure ([in] BSTR Source,  

                                       [in] IviUpconverterAMScalingEnum 

Scaling,  

                                       [in] double Depth);  

C Prototype 

ViStatus IviUpconverter_ConfigureAM (ViSession Vi,  

                                     ViConstString Source,  

                                     ViInt32 Scaling,  

                                     ViReal64 Depth);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Source  Specifies the source of the signal that the upconverter uses to 

modulate the output signal. The driver uses this value to set 

the AM Source attribute. See the attribute description for 

more details. 

ViConstString  

Scaling  Specifies the scaling of the modulation. The driver uses this 

value to set the AM Scaling attribute. See the attribute 

description for more details. 

ViInt32  

Depth  Specifies the extent of modulation. The driver uses this value 

to set the AM Depth attribute. See the attribute description 

for more details. 

ViR eal64  

Defined Values for the Scaling Parameter 

Name Description 

 Language Identifier 

Linear Enables linear attenuation for amplitude modulation. 

 .NET Scaling. Linear  

C IVIUPCONVERTER_VAL_AM_SCALING_LINEAR 

COM IviUpconverterAMScalingLinear  

Logarithmic Enables logarithmic attenuation for amplitude modulation. 
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 .NET Scaling. Logarithmic  

C IVIUPCONVERTER_VAL_AM_SCALING_LOGARITHMIC 

COM IviUpconverterAMScalingLogarithmic  

Return Values (C/COM) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 
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7.3.2 Configure AM Enabled (IVI-C Only) 

Description 

Configures the upconverter to apply amplitude modulation to the RF output signal. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.AM.Enabled property)  

COM Method Prototype 

N/A  

(use the AnalogModulation.AM.Enabled property)  

C Prototype 

ViStatus IviUpconverter_ConfigureAMEnabled (ViSession Vi,  

                                        ViBoolean Enabled);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Enabled  Specifies whether or not AM modulation is enabled.  The 

driver uses this value to set the AM Enabled attribute. See 

the attribute description for more details. 

ViBoolean  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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7.3.3 Configure AM External Coupling (IVI-C Only) 

Description 

Configures the coupling of the external source the upconverter uses for amplitude modulation of the output 

signal. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.AM.ExternalCoupling property) 

COM Method Prototype 

N/A  

(use the AnalogModulation.AM.ExternalCoupling property) 

C Prototype 

ViStatus IviUpconverter_ConfigureAMExternalCoupling (ViSession Vi,  

                                        ViInt32 Coupling);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Coupling  Specifies the coupling of the external source of the 

modulating signal. The driver uses this value to set the AM 

External Coupling attribute. See the attribute description for 

more details. 

ViInt32  

Defined Values for the Coupling Parameter 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling.AC  

C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_AC 

COM IviUpconverterAMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling.DC  

C IVIUPCONVERTER_VAL_AM_EXTERNAL_COUPLING_DC 

COM IviUpconverterAMExternalCouplingDC  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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7.4 IviUpconverterModulateAM Behavior Model 

The IviUpconverterModulateAM Extension Group follows the behavior model of the IviUpconverterBase 

capability group. 

7.5 IviUpconverterModulateAM Compliance Notes 

1. If a specific driver implements the IviUpconverterModulateAM Extension Group, it shall also 

implement the IviUpconverterAnalogModulationSource Extension Group. 

2. If a specific driver does not support an external modulation source, it shall not support the AM 

External Coupling attribute or the Configure AM External Coupling function. 
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8. IviUpconverterModulateFM Extension Group 

8.1 IviUpconverterModulateFM Overview 

The IviUpconverterModulateFM Extension Group supports upconverters that can apply frequency 

modulation to the RF output signal. The user can enable or disable frequency modulation, specify the 

source and coupling of the modulating signal and the peak frequency deviation. 

8.2 IviUpconverterModulateFM Attributes 

The IviUpconverterModulateFM extension group defines the following attributes: 

¶ FM Deviation 

¶ FM Enabled 

¶ FM External Coupling 

¶ FM Nominal Voltage 

¶ FM Source 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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8.2.1 FM Deviation 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W N/A None Configure FM 

.NET Property Name 

AnalogModulation.FM.Deviation  

COM Property Name 

AnalogModulation.FM.Deviation  

C Constant Name 

IVIUPCONVERTER_ATTR_FM_DEVIATION 

Description 

Specifies the extent of modulation (peak frequency deviation) the upconverter applies to the RF-signal 

(carrier waveform) with the modulating signal as a result of summing all sources, internal and external. The 

amount of the specified FM modulation deviation is achieved with a modulating voltage of FM Nominal 

Voltage. The units are Hertz. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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8.2.2 FM Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W N/A None Configure FM Enabled (IVI -C Only) 

.NET Property Name 

AnalogModulation.FM.Enabled  

COM Property Name 

AnalogModulation.FM.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_FM_ENABLED 

Description 

Specifies whether the upconverter enables or disables frequency modulation of the RF output signal. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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8.2.3 FM External Coupling 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  R/W N/A None Configure FM External Coupling (IVI -C Only) 

.NET Property Name 

AnalogModulation.FM.ExternalCoupling  

.NET Enumeration Name 

ExternalCoupling  

COM Property Name 

AnalogModulation.FM.ExternalCoupling  

COM Enumeration Name 

IviUpconverterFMExternalCouplingEnum  

C Constant Name 

IVIUPCONVERTER_ATTR_FM_EXTERNAL_COUPLING 

Description 

Specifies the coupling of the external source of the modulating signal. 

Defined Values 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling. AC 

C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_AC 

COM IviUpconverterFMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling. DC 

C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_DC 

COM IviUpconverterFMExternalCouplingDC  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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Compliance Notes 

1.  If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_CLASS_EXT_BASE and less than 

IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_EXT_BASE. 

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its instrument 

specific interfaces, the actual values of the additional elements shall be greater than or equal to FM 

External Coupling Specific Ext Base. 

See Section Attribute Value Definitions, for the definitions of FM External Coupling Specific Ext Base, 

IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE and 

IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_CLASS_EXT_BASE. 
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8.2.4 FM Nominal Voltage 

 

Data Type Access Appli es To Coercion High Level Functions 

ViReal64  RO N/A None N/A 

.NET Property Name 

AnalogModulation.FM.NominalVoltage  

COM Property Name 

AnalogModulation.FM.NominalVoltage  

C Constant Name 

IVIUPCONVERTER_ATTR_FM_NOMINAL_VOLTAGE 

Description 

Returns the voltage at which the instrument achieves the amount of modulation specified by the FM 

Deviation attribute. The units are Volts. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 



IVI Foundation  83 IVI-4.14: IviUpconverter Class Specification 
 

 

8.2.5 FM Source 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  R/W N/A None Configure FM 

.NET Property Name 

AnalogModulation.FM.Source  

COM Property Name 

AnalogModulation.FM.Source  

C Constant Name 

IVIUPCONVERTER_ATTR_FM_SOURCE 

Description 

Specifies the source of the signal that is used as the modulating signal. If more than one source is specified, 

the voltages of all sources are summed. Multiple source names are separated by commas. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 



IVI-4.14: IviUpconverter Class Specification 84 IVI Foundation 
 

 

8.3 IviUpconverterModulateFM Functions 

The IviUpconverterModulateFM extension group defines the following function: 

¶ Configure FM 

¶ Configure FM Enabled (IVI -C Only) 

¶ Configure FM External Coupling (IVI -C Only) 

This section describes the behavior and requirements of this function. 
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8.3.1 Configure FM 

Description 

This function configures the attributes that control the upconverter's frequency modulation. 

.NET Method Prototype 

void AnalogModulation.FM.Configure (String source,  

                                    Double deviation);  

COM Method Prototype 

HRESULT AnalogModulation.FM.Configure ([in] BSTR Source,  

                                       [in] double Deviation);  

C Prototype 

ViStatus IviUpconverter_ConfigureFM (ViSession Vi,  

                                     ViConstString Source,  

                                     ViReal64 Deviation);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Source  Specifies the modulating source. The driver uses this value to 

set the FM Source attribute. See the attribute description for 

more details. 

ViConstString  

Deviation  Specifies the extent of modulation. The driver uses this value 

to set the FM Deviation attribute. See the attribute 

description for more details. 

ViReal64  

Return Values (C/COM) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 
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8.3.2 Configure FM Enabled (IVI-C Only) 

Description 

Configures the upconverter to apply frequency modulation to the RF output signal. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.FM.Enabled property) 

COM Method Prototype 

N/A  

(use the AnalogModulation.FM.Enabled property) 

C Prototype 

ViStatus IviUpconverter_ConfigureFMEnabled (ViSession Vi,  

                                        ViBoolean Enabled);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Enabled  Specifies whether the upconverter enables or disables 

frequency modulation of the RF output signal.   The driver 

uses this value to set the FM Enabled attribute. See the 

attribute description for more details. 

ViBoolean  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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8.3.3 Configure FM External Coupling (IVI-C Only) 

Description 

Configures the coupling of the external source the upconverter uses for frequency modulation of the output 

signal. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.FM.ExternalCoupling property) 

COM Method Prototype 

N/A  

(use the AnalogModulation.FM.ExternalCoupling property) 

C Prototype 

ViStatus IviUpconverter_ConfigureFMExternalCoupling (ViSession Vi,  

                                        ViInt32 Coupling);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSes sion  

Coupling  Specifies the coupling of the external source of the 

modulating signal.   The driver uses this value to set the FM 

External Coupling attribute. See the attribute description for 

more details. 

ViInt32  

Defined Values for the Coupling Parameter 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling.AC  

C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_AC 

COM IviUpconverterFMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling . DC 

C IVIUPCONVERTER_VAL_FM_EXTERNAL_COUPLING_DC 

COM IviUpconverterFMExternalCouplingDC  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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8.4 IviUpconverterModulateFM Behavior Model 

The IviUpconverterModulateFM Extension Group follows the behavior model of the IviUpconverterBase 

capability group. 

8.5 IviUpconverterModulateFM Compliance Notes 

1. If a specific driver implements the IviUpconverterModulateFM Extension Group, it shall also 

implement the IviUpconverterAnalogModulationSource Extension Group. 

2. If a specific driver does not support an external modulation source, it shall not support the FM External 

Coupling attribute or the Configure FM External Coupling function. 
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9. IviUpconverterModulatePM Extension Group 

9.1 IviUpconverterModulatePM Overview 

The IviUpconverterModulatePM Extension Group supports upconverters that can apply phase modulation 

to the RF output signal. The user can enable or disable phase modulation, specify the source and coupling 

of the modulating signal and the peak phase deviation. 

9.2 IviUpconverterModulatePM Attributes 

The IviUpconverterModulatePM extension group defines the following attributes: 

¶ PM Deviation 

¶ PM Enabled 

¶ PM External Coupling 

¶ PM Nominal Voltage 

¶ PM Source 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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9.2.1 PM Deviation 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  R/W N/A None Configure PM 

.NET Property Name 

AnalogModulation.PM.Deviation  

COM Property Name 

AnalogModulation.PM.Deviation  

C Constant Name 

IVIUPCONVERTER_ATTR_PM_DEVIATION 

Description 

Specifies the extent of modulation (peak phase deviation) the upconveter applies to the RF-signal (carrier 

waveform) with the modulating signal as a result of summing all sources, internal and external. The amount 

of the specified PM modulation deviation is achieved with a modulating voltage of PM Nominal Voltage. 

The units are radians. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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9.2.2 PM Enabled 

 

Data Type Access Applies To Coercion High Level Functions 

ViBoolean  R/W N/A None Configure PM Enabled (IVI -C Only) 

.NET Property Name 

AnalogModulation.PM.Enabled  

COM Property Name 

AnalogModulation.PM.Enabled  

C Constant Name 

IVIUPCONVERTER_ATTR_PM_ENABLED 

Description 

Specifies whether the upconverter enables or disables phase modulation of the RF output signal. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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9.2.3 PM External Coupling 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  R/W N/A None Configure PM External Coupling (IVI -C Only) 

.NET Property Name 

AnalogModulation.PM.ExternalCoupling  

.NET Enumeration Name 

ExternalCoupling  

COM Property Name 

AnalogModulation.PM.ExternalCoupling  

COM Enumeration Name 

IviUpconverterPMExternalCouplingEnum  

C Constant Name 

IVIUPCONVERTER_ATTR_PM_EXTERNAL_COUPLING 

Description 

Specifies the coupling of the external source of the modulating signal. 

Defined Values 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling. AC 

C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_AC 

COM IviUpconverterPMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling. DC 

C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_DC 

COM IviUpconverterPMExternalCouplingDC  

 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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Compliance Notes 

1.  If an IVI-C class driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_CLASS_EXT_BASE and less than 

IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_EXT_BASE. 

2. If an IVI-C specific driver defines additional values for this attribute, the actual values shall be greater 

than or equal to IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE. 

3. When an IVI-COM specific driver implements this attribute with additional elements in its instrument 

specific interfaces, the actual values of the additional elements shall be greater than or equal to PM 

External Coupling Specific Ext Base. 

See Section Attribute Value Definitions, for the definitions of PM External Coupling Specific Ext Base, 

IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_SPECIFIC_EXT_BASE and 

IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_CLASS_EXT_BASE. 
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9.2.4 PM Nominal Voltage 

 

Data Type Access Applies To Coercion High Level Functions 

ViReal64  RO N/A None N/A 

.NET Property Name 

AnalogModulation.PM.NominalVoltage  

COM Property Name 

AnalogModulation.PM.NominalVoltage  

C Constant Name 

IVIUPCONVERTER_ATTR_PM_NOMINAL_VOLTAGE 

Description 

Returns the voltage at which the instrument achieves the amount of modulation specified by the PM 

Deviation attribute. The units are Volts. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 
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9.2.5 PM Source 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  R/W N/A None Configure PM 

.NET Property Name 

AnalogModulation.PM.Source  

COM Property Name 

AnalogModulation.PM.Source  

C Constant Name 

IVIUPCONVERTER_ATTR_PM_SOURCE 

Description 

Specifies the source of the signal that is used as the modulating signal. If more than one source is specified, 

the voltages of all sources  are summed. Multiple source names are separated by commas. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property. 



IVI-4.14: IviUpconverter Class Specification 96 IVI Foundation 
 

 

9.3 IviUpconverterModulatePM Functions 

The IviUpconverterModulatePM extension group defines the following function: 

¶ Configure PM 

¶ Configure PM Enabled (IVI -C Only) 

¶ Configure PM External Coupling (IVI -C Only) 

This section describes the behavior and requirements of this function. 
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9.3.1 Configure PM 

Description 

This function configures the attributes that control the upconverter's phase modulation. 

.NET Method Prototype 

void AnalogModulation.PM.Configure (String source,  

                                    Double deviation);  

COM Method Prototype 

HRESULT AnalogModulation.PM.Configure ([in] BSTR Source,  

                                       [in] double Deviation );  

C Prototype 

ViStatus IviUpconverter_ConfigurePM (ViSession Vi,  

                                     ViConstString Source,  

                                     ViReal64 Deviation);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Source  Specifies the source of the signal the upconverter uses to 

modulate the output signal. The driver uses this value to set 

the PM Source attribute. See the attribute description for 

more details. 

ViConstString  

Deviation  Specifies the extent of modulation. The driver uses this value 

to set the PM Deviation attribute. See the attribute 

description for more details. 

ViReal64  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this method. 
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9.3.2 Configure PM Enabled (IVI-C Only) 

Description 

Configures the upconverter to apply phase modulation to the RF output signal. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.PM.Enabled property) 

COM Method Prototype 

N/A  

(use the AnalogModulation.PM.Enabled property) 

C Prototype 

ViStatus IviUpconverter_ConfigurePMEnabled (ViSession Vi,  

                                        ViBoolean Enabled);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Enabled  Specifies whether the upconverter enables or disables phase 

modulation of the RF output signal.   The driver uses this 

value to set the PM Enabled attribute. See the attribute 

description for more details. 

ViBoolean  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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9.3.3 Configure PM External Coupling (IVI-C Only) 

Description 

Configures the coupling of the external source for phase modulation. 

.NET Method Prototype 

N/A  

(use the AnalogModulation.PM.ExternalCoupling property) 

COM Method Prototype 

N/A  

(use the AnalogModulation.PM.ExternalCoupling property) 

C Prototype 

ViStatus IviUpconverter_ConfigurePMExternalCoupling (ViSession Vi,  

                                        ViInt32 Coupling);  

Parameters 

 

Inputs Description Base Type 

Vi  Instrument handle. ViSession  

Coupling  Specifies the coupling of the external source of the 

modulating signal.   The driver uses this value to set the PM 

External Coupling attribute. See the attribute description for 

more details. 

ViInt32  

Defined Values for the Coupling Parameter 

Name Description 

 Language Identifier 

AC The external source is coupled for AC only. 

 .NET ExternalCoupling.AC  

C IVIUPCONVERTER_VAL_PM_EXTERNAL_COUPLING_AC 

COM IviUpconverterPMExternalCouplingAC  

DC The external source is coupled for both DC and AC 

 .NET ExternalCoupling.DC  

C IVIUPC ONVERTER_VAL_PM_EXTERNAL_COUPLING_DC 

COM IviUpconverterPMExternalCouplingDC  

Return Values (C) 

The IVI-3.2: Inherent Capabilities Specification defines general status codes that this function can return. 
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9.4 IviUpconverterModulatePM Behavior Model 

The IviUpconverterModulatePM Extension Group follows the behavior model of the IviUpconverterBase 

capability group. 

9.5 IviUpconverterModulatePM Compliance Notes 

1. If a specific driver implements the IviUpconverterModulatePM Extension Group, it shall also 

implement the IviUpconverterAnalogModulationSource Extension Group. 

2. If a specific driver does not support an external modulation source, it shall not support the PM External 

Coupling attribute or the Configure PM External Coupling function. 
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10. IviUpconverterAnalogModulationSource Extension Group 

10.1 IviUpconverterAnalogModulationSource Overview 

The source of the modulating signal is a repeated capability. One or more internal sources and external 

sources can be combined. The voltage of all signals is summed before modulating the RF output signal. 

This applies to the following extension groups: 

¶ IviUpconverterModulateAM 

¶ IviUpconverterModulateFM 

¶ IviUpconverterModulatePM 

10.2 IviUpconverterAnalogModulationSource Attributes 

The IviUpconverterAnalogModulationSource extension group defines the following attributes: 

¶ Analog Modulation Source Count 

¶ Analog Modulation Source Name (IVI.COM Only) 

This section describes the behavior and requirements of each attribute. The actual value for each attribute 

ID is defined in Section 22, IviUpconverter Attribute ID Definitions. 
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10.2.1 Analog Modulation Source Count 

 

Data Type Access Applies To Coercion High Level Functions 

ViInt32  RO N/A None N/A 

.NET Property Name 

AnalogModulation.Source.Count  

COM Property Name 

AnalogModulation . Source.Count  

C Constant Name 

IVIUPCONVERTER_ATTR_ANALOG_MODULATION_SOURCE_COUNT 

Description 

Returns the number of Analog Modulation Sources available on the device. 

.NET Exceptions 

The IVI-3.2: Inherent Capabilities Specification defines general exceptions that may be thrown, and 

warning events that may be raised, by this property.  
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10.2.2 Analog Modulation Source Name (IVI-COM Only) 

 

Data Type Access Applies To Coercion High Level Functions 

ViString  RO AnalogModulatio

nSource 

None N/A 

.NET Constant Name 

N/A  

(Use the AnalogModulation.Sour ce. GetName()  method. 

COM Property Name 

HRESULT AnalogModulation . Source.Name  ([in] LONG Index,  

                                      [out,retval] BSTR* Name);  

 

C Constant Name 

N/A  

(Use the IviUpconverter_GetAnalogModulationSourceName()  method. 

Description 

Returns the Analog Modulation Source identifier that corresponds to the one-based index that the user 

specifies.  If the driver defines a qualified Analog Modulation Source name, this function returns the 

qualified name.  If the value that the user passes for the Index parameter is less than one or greater than the 

value of the Analog Modulation Source Count attribute, the property returns an empty string in the Name 

parameter and returns the Invalid Value error. 
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10.3 IviUpconverterAnalogModulationSource Functions 

The IviUpconverterAnalogModulationSource extension group defines the following function: 

¶ Get Analog Modulation Source Name (IVI -C & IVI.NET Only) 

This section describes the behavior and requirements of this function. 






































































































































































































































































































































































































































